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AMENDMENTS TO THE CLAIMS 

The following listing of claims replaces all prior listings, and all prior versions, 
of claims in the application. 
LISTING OF CLAIMS: 

1. (Currently amended) A r o cording f ormat for information data i n a magnetic 
recording/reproduction apparatus, including a recording medium to which an 
information Is recorded to a data sector by a predetermined format, and a magnetic 
head for rec ording/reproducing the information, comprisinowhefem: 

a recording/reproducing signal processing circuit for processing the 
information to be recorded or reproduced: 
said format on the medium comprising: 

a rocord i ng cod e sequ e nce format r ocordod on a r e cor d ing medium 
compri ses; 

a preamble including additional information for the control of recorded position 
information, amplitude gain control and data timing recovery; 

an information code composed of plural code seouence blocks; Includ i ng 
seeon d rodundant cod e bits (s e cond p a ri t y codo b i ts); and 

a firsL redundant code composed of plural code seouence blocks firs* 
r - odundant cod e b tts-fer -used for hard-decision type d ata error oorrection ^first parity 
cod e b i t s ); a&4 

a second redundant code Inserted In the code seouence block used for soft 
output type error correction: 

redundant c sd o - b i ts i n number of code symbols of t he second redundant code is 
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equal to or short e r - less t han a number of code symbol un i to corroctabl e by symbols 
of the first redundant cod e b i ts . 

2. (Currently amended) The magnetic recording/reproducing apparatus A 
fee erd l ng format for informat i on data according to claim 1, wherein: 

said first redundant code is a Reed-Solomon code, and 

said second redundant code is a Turbo code t ho second redundant code bits 

(tho parity codo bits) oro co ll ect i vely record e d i n predetermined pos i t i ons i n oach 

oodo b l ock . 

3. (Currently amended) A recording/reproducing sional processing circuit 
including a recording signal processing system and a reproducing signal processing 
system, which is utilized for a storage recording/reproducing that reproduces an 
information c ode sequence consisting of a plurality of code bits recorded by Q 
predetermined unit in a recording medium. A n i nformation record i ng/reproduc i ng 
oncoding c i rcuit provided with on error corrootion encoding circu i t that app li oo cod i ng 
for- correcting cod e e rror s c a u se d w h en on i nformation God e- soquonce i s reproduc ed 
fFem-aPhi nformQt i on record i ng m e dium to - t h o - informatlon cod e se quonoo rocord e d 
onto th e i nformat i on rocord i ng med i um, said recording signal processing system 
comprising: 

a first encoding circuit that applies first error-correction coding to the 
information code sequence bvthe predetermined unit, and adds a fi rst redundant 
code seouence to said coded information code seguence. thereby generates an 
error-correction code sequence a un i t of on input informat i on codo sequence (an 
information d a ta - sector) onco recorded on th e i nfor mati on rocord i ng medktfn in un i ts 
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of pr e d e t e rm i ned - code (cod e symbo l ) and execut e s th e first e rror - correction coding 
for corroding tho error codo symbols e qual or sma lle r than a p red etef nwted-^wmker 
of cod e symbo l s ? wh i ch a r e caus e d i n the corresponding reproduc e d s e ctor ; 

q circuit that adds a redundant - codo sequence by^ho first orror correction 
coding to th e information data s e ctor h e reby output, 

3 SQPgatanatBd Qnco4erthat: 

divides the cont e nts of codo sequence of tho information data sector 

error-correction code sequence output from the first encoding circuit (that executes 
the first error correction coding )-into continuous plural code sequence blocks having 
predetermined length y and ho l ds them; 

stores the plural code sequence blocks. 

executes 

a s e cond encoding c i rcu i t that - oxocutco -second error-correction coding for 
each code sequence block, and 

generates a second redundant code sequence with referring to the 

contents of each code sequence block h e ld in tho said circu i t ; and 

a code switch that outputs the plural code sequeqcg blocks and the second 
redundant code seouence alternatively, thereby generating the information code 
sequence comprised of the plural co de seouence blocks: 

wherein said information code sequence includes the first re dundant code 
having a length of the code sequence block, the second redundant code is inserted 
in the code sequence block. 

an orror correction ons e ding circuit that outputs o serioc of codo c e^ueFHse 
b l ock na s a cod e sequ e nc e recorded on the i nformat i on recording medium after 
redundant codo bitQ output fr-em th e s e cond e ncod i ng circu i t ar e i ns e rt e d into th e 
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cor r espond i ng code sequence b l ocks wher e in the l ength of tho codo soquonco - - b l oc k 
In units of code symbol is set t o a l ength equa l or shorter than the number of code 
oymbolo correctab l e by tho f i rst e rror - correction cod i ng, wherein: 

after a code soquonoo co rre sponding to information cod e sequ e noo recorded 
on on Information rec ed ing medium is converted by tho o f ror corroct 4en e nc od i n g 
circuit, i t Is output from tho encoding c i rcuit. 

4. (Currently amended) The recording/reproducing signal processing circuit A ft 
Information recording/repr odu cing encoding circuit according to claim 3, wherein said 
concatenated encoder comprises : 

th e encoding circuit that oxoGut e s the s e cond e rror - corr e ction co ding 
comprises * 

a code permutation clrcult4e*H^Qeess lng a codo coquonco corr es ponding to 
th e cod e sequenoo block i n un i to of code l ength e qual to the cod e s e quenc e block; 
that divi des the error-correction code sequence output from the first encoding circuit 
into continuous plural code sequence blocks having predetermined lengths, and 
stores the plural code sequence blocks: 

a second encoding circuit that executes second error-correction coding for 
each code sequence block, and generates a second redundant code sequence, 
referring to the contents of each code seouence block stored in the code permutation 
circuit. 

momory c i rcuits for ho l d i ng tho - rosu tt- ef - th e cod e p e rmutat i on in units of cod e 
l ength e qua l to tho codo seq ue nc e b l ock; 

ettee4ift g - eircuits that respoct l vo l y cxo ou te s- prodotorm i nod - s e cond e rror - 
correction coding, referr i ng to th e contents of tho momory c i rcuits; and 
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c i rcuit moans that inse rt s r e dundant bits output by respective encoding 
circu i ts I n a pr e d e t e rm i ned positions in tho corr e spond i ng cod e s e qu e nc e b l ock held 
i n tho memory oircu i t bofefebandr 

5. (Currently amended) The reporting/reproducing signal processing circuit Aft 
information recording/reproducing e ncod i ng circuit according to claim 4, said 
recording/reproducing signal processing system comprising: 

a maximum-likelihood detector soft oyt ^Hteeedor that receives a reproduced 
signal seguence supplied from the recording medium and outputs the soft-output 
code information sequence, which Is multi-valued Information corresponding to a 
reliability code biti i nformation of e a ch cod e bit to det e ct and corrorit codo nrrorr, hy 
tho seco nd o rror c or rection coding, wherein: 

a multiplexer that divides the soft-output code Information sequence Into a first 
soft-output code infor mation corresponding to the information code sequence other 
than the first redundant code and the second redundant code and a second sgft- 
output code information corresponding to the second redundant code: 

3 Plurality of $oft-output buffers that store the first soft-output code information 
and the second redundant code: 

an iterative detector tha t executes an error-correction to the first soft-output 
code information using the second soft-output code information, and outputs an 
error-correction decoded sequence: and 

an error-correction demodulator that corrects a code error in the error- 
correction decoded sequence using the first redundant code, 

eaefr-ei-plw a l error - correct i on decoding circu i ts thot - dctoct and correct a codo 
e rror using each error corroctl e n - cod i ng app l i e d to e ach cod e s e qu e nc e block 
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roeo i voo -'Ofrfretft pu t I n f or m a tion for e ach cod e b i t output from th e soft - output 
docodor, roco i vos soft output -i nformat i on output from anoth e r e rror - corr e ction 
d e coding c i rcu i t, r e p e ats the orror dotoctlon ond corrocttett - ot plura l t l mos for - oa efr 
codo soquonco block and a ut p uts-the-resu It of th e e rror d e t e ct i on a nd corr e ction as 
the-pe&feri»-Q f4h e- r e production of th e i nformation codo soquonc e after the orror 
dotoctlon and correction - are -r ep e ated by a pred e t e rmined fr e qu e ncy. 

6. (Currently amended) The recording/reproducing signal processing circuit A r 
i nformation record i ng/reproducing e ncod i ng circuit according to claim 5 T said iterative 
detector further comprising a parity decoder that executes said error-correction by 
updating the code bit of the first soft-output code information to more reliable code bit 
using the second soft-output code information. 

compris i ng: o memory c i rcu i t foot holds th o c on to Rte-ef-^^eft ^tio^ - da te 
s e ctor to wh i ch redundant codoo aro a dd e d by th e first e rror - corr e ction coding, wh i ch 
te-a~eede*seqfciett co output from th e encoding c i rcu i t that executes the first error - 
correction coding, an encod i ng pormutation circuit that r e f e rs th e cont e nts of a code 
sequence in tho i nformat i on data doctor, permutes thorn ond outputs, an encoding 
circuit app li es th e s e cond orror correction cod i ng to tho co d o - soquonco o b*pfc£4i=em 
tho encoding pormutot i on o ir eu i ta d o coding circu i t r e ce i v e s a r e produc e d signa l 
s e qu e nc e supp l i e d from th e r e cording medium in tho dotoctlon and correct i on of a 
codo error in tho corres pon d i ng information data sector, rec e ives soft - output 
i nformation for e ach codo bit acqu ire rs o -F O Suft-e f - th e cod e errer dotostioR-apd- 
oorroctlon ropoatod by tho ^se cond e rror correct i on coding at a pr e d e t e rmined 
froquonoy, outputs th e i nformation of soft output docodtag4or ooch codo b i t ago i n 
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and r e p e ats th e se cond e rror - correct i on coding using this i nformation of ooft -sfcifrpfert 



7. (Currently amended) The recording/reproducing signal processing circuit 
I nformation r e cord ln g/reproduc i ng - o neadJ ng circu i t according to claim 5, wherein the 
error-correction by the iterative detector or the error-correction demodulator t 

the error codo dotoctlo n-a nd corr e ction by th e first e rror - corroction coding or 
tho- orror - ^e d o d oto ot ion and co rr e c tio n of a codo error by the second error correction 
coding -Is repeated only in case in tho error codo dotoction and correction by tho first 
orror correct i on coding, code errors are detected and all the detected code errors 
cannot be corrected. 

8. -13. (Cancelled) 

14. (Currently amended) An integrated circui t comprising a recording/reproducing 
slgnaLprocesslnq circuit according to claim 3 . where i n: 

mounted . 

1 5. (Currently amended) A magnetic hard disk drive apparatu s comprising a 
recording/reproducing signal processing circuit according to claim 37 -wher-eirK 

the Information record ing /r e produc i ng e nooding c i rcu i t according to o l aim 3 or 
*he-fcrte§*a*e d circu i t according to c l aim 1 44s-mowrte& 
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